Macrophage apoptosis exerts divergent effects on atherogenesis as a function of lesion stage.
Because apoptotic cell clearance appears to be defective in advanced compared with early atherosclerotic plaques, macrophage apoptosis may differentially affect plaque progression as a function of lesion stage. We first evaluated the impact of targeted protection of macrophages against apoptosis at both early and advanced stages of atherosclerosis. Increased resistance of macrophages to apoptosis in early atherosclerotic lesions was associated with increased plaque burden; in contrast, it afforded protection against progression to advanced lesions. Conversely, sustained induction of apoptosis in lesional macrophages of advanced lesions resulted in a significant increase in lesion size. Such enhanced lesion size occurred as a result not only of apoptotic cell accumulation but also of elevated chemokine expression and subsequent intimal recruitment of circulating monocytes. Considered together, our data suggest that macrophage apoptosis is atheroprotective in fatty streak lesions, but in contrast, defective clearance of apoptotic debris in advanced lesions favors arterial wall inflammation and enhanced recruitment of monocytes, leading to enhanced atherogenesis.